Downregulation of tumor necrosis factor receptors of macrophages by interferons and interleukin-1. Role of protein kinase C activation.
Freshly harvested murine peritoneal macrophages and a line of transformed murine macrophages (RAW) were used in experiments designed to investigate the effect of different interferons (IFN) and interleukin-1 (IL-1) on tumor necrosis factor (TNF) receptors. Low concentrations of IFN-gamma or somewhat higher concentrations of IFN-alpha drastically downregulated the TNF receptors of RAW cells. A similar, but less pronounced, downregulation of TNF receptors was observed in peritoneal macrophages treated with these IFNs. This downregulation could not be accounted for by an induction of TNF secretion. Furthermore, IFN-alpha and gamma interacted synergistically in downregulating TNF receptors of RAW cells. IL-1 also downregulated TNF receptors. When RAW cells were treated with inhibitors of protein kinase C, the downregulation of TNF receptors by IFNs or IL-1 was reversed, and TNF binding increased up to 2-fold over that of untreated cells. Such increase was also observed in RAW cells treated only with the inhibitor of protein kinase C, staurosporine. However, TNF receptors decreased in peritoneal macrophages treated with staurosporine. This finding was explained by activation of macrophages by staurosporine, which induced secretion of TNF. These findings indicate that protein kinase C activity regulates TNF receptors in macrophages.